In this paper we provide an empirical link between the processes of skill upgrading and occupational mobility. An increase in the relative employment of skilled workers may be achieved either by replacing less-skilled workers with more-skilled workers, or by increasing the skill-level of workers already employed. Skill upgrading therefore has an ambiguous effect on the occupational mobility of individual workers. We use comparable individual-level panel data from the US and the UK to relate the probability of individual occupational moves to the speed of skill upgrading at the industry level. We find that in both samples the speed of skill upgrading has a positive impact on the probability of moving up the occupational ladder, while it has less impact on the probability of moving down or of leaving employment. This suggests that the process of "skill upgrading" is not necessarily detrimental to the labour market outcomes of the less-skilled, since they are themselves more likely to be promoted.
Introduction
There is a large body of evidence documenting the shift in demand away from unskilled and towards skilled workers in many OECD countries. See, for example Murphy & Welch (1993) and Berman, Bound & Griliches (1994) for US evidence; Berman, Bound & Machin (1998) for international evidence. It is generally accepted that this process of "skill upgrading" has been an important element in the increasing wage gap between skilled and unskilled workers, and the increasing share of employment taken by skilled workers in OECD economies.
It is also well known that there is considerable movement of individual workers between skill-levels, both within and between firms. For example, Gibbons & Waldman (1999) summarises the literature on careers within organisations, while Farber (1999) summarises the evidence on the mobility of workers between firms.
In this paper we link these two literatures on skill upgrading and occupational mobility to consider how the process of skill upgrading impacts on the movement of individual workers between skill levels or occupations. We seek to determine the importance of industry-level shifts in demand for different types of workers on the occupational mobility of individuals. This is an important issue for two reasons.
First, because it sheds light on the mechanism by which skill upgrading is achieved.
In a model such as Mortensen & Pissarides (1998) the arrival of a new technology causes some current matches between workers and firms to become unprofitable.
Firms can then choose whether to dissolve the match and exit production, or to invest in some renovation cost in order to continue production with the same worker.
One obvious aspect of this renovation cost is the cost of retraining the worker to be able to use the new technology. Clearly the impact on the individual worker will be very different in these two cases. In the first, an increase in the rate of technological change (and hence in the rate of skill upgrading) will cause job loss and the interruption of individual careers. In the second case, however, skill upgrading may be positively associated with "career progression" in the sense that workers move to a higher skill level to accommodate the increased demand for higher skill workers.
Second, this analysis helps us to identify who the winners and losers are from the skill upgrading process. The choices of firms to destroy matches or upgrade their workforce will vary with the relative costs of job destruction or retraining, which will in turn vary across worker and job types.
One aspect of occupational mobility which has been considered rather less is the possibility that workers move to a lower skilled job. The process of skill upgrading may also have an impact on the probability that an individual moves to a lower skill level. If we view skill upgrading as occurring when old jobs are destroyed and new (higher skill) jobs are created, then an increase in the rate of skill upgrading can also cause dislocation of workers and subsequent downgrading.
To investigate these issues we use individual-level panel data from both the United States and the United Kingdom, taken from the US Panel Study of Income Dynamics (PSID) and the British Household Panel Survey (BHPS). We use individual-level panel data because we need to be able to identify the occupational movements of workers over time. The use of comparable cross-country data provides us with an opportunity to explore the robustness of our conclusions across two entirely separate labour markets, both in terms of the extent of skill upgrading and also its impacts.
For each individual in employment over the period 1991-2001 we define a current level of "skill" which is intended to be internationally consistent. We then record the extent of movement between these skill groups over annual intervals, and we examine (a) how much of the movement is likely to be caused by measurement error and (b) whether this movement has measurable impacts on wages. We then use these same skill definitions to measure the extent to which skill upgrading occurs in 18 broadly defined industries. We then estimate the partial relationship between these industry-level measures of skill upgrading and the probability of occupational mobility at the individual level, controlling for other observable factors.
Some relevant literature
As noted by Machin (2001) : "A by now large academic literature has documented the changing demand for skills in many countries and has looked at the key factors underpinning the observed changes." Much of this literature stems from Berman et al. (1994) , and is largely empirical, although some concept of skill-biased technological change is often cited as the most likely explanation (Card & DiNardo 2002 ).
An important conclusion from this literature is that the great majority of skill upgrading has occurred within rather than between industries, suggesting that shifts in demand across industries is not the primary cause. Berman et al. (1998) extend the analysis of skill upgrading to ten developed countries, and find that those industries with significant technological innovation made the largest contribution towards within-industry skill-upgrading.
There is rather less research which deals with the issue of how firms (or industries) adjust towards a more highly-skilled workforce. One relevant issue here is whether skill-upgrading occurs via plant entry and exit, since this is more likely to cause workers to move out of employment rather than up or down the skill ladder. Haskel & Heden (1999, p.C70) find that the exit and entry of new plants contributes between 34% and 45% of the increase in the proportion of skilled employment in the UK.
Estimates for the US from Dunne, Haltiwanger & Troske (1997, p.125 ) over the period [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] find that the entry and exit of plants contribute about 36% of the increase in the proportion of non-production employment. By definition, the remainder of skill upgrading occurs within or between existing plants. These plantlevel studies cannot tell us however whether within-plant skill upgrading occurs via reallocation of existing labour or via laying off unskilled workers and taking on skilled workers. Bartel & Sicherman (1998) is closer in spirit to our analysis. Bartel It seems likely that the receipt of training and the probability of movement to higher skill levels will be highly correlated.
The literature on the occupational mobility of individual workers has tended to concentrate on the relationship between worker characteristics (such as human capital) and the probability of promotion. Two broad strands in this literature can be identified. One, such as Sicherman & Galor (1990) considers how fully-informed forward-looking agents choose an optimal career path which may involve movements up or across occupational "ladders" in order to maximise lifetime income. A second strand defines jobs as search or experience goods Jovanovic (1979a Jovanovic ( , 1979b , and assumes some degree of imperfect information in the matching of workers with firms.
But generally the literature on the occupational mobility of workers takes the demand side as given. The issue we wish to address in this paper is how changes in the demand for different skill groups affects occupational mobility of individual workers.
Data construction
The data used are taken from waves 24-32 of the PSID and waves 1-10 of the BHPS, covering the period 1991-2001 in both the US and the UK. 1 In order to 1 The PSID was not conducted in 1998 and 2000, and so these years are missing in the US data. Detailed descriptions of the two datasets can be found in Hofferth et al. (1998) and Taylor et al. (2003) .
ensure maximum comparability between the two datasets, identical sample selection and data construction methods were used. 2
Both the PSID and BHPS samples comprised heads of households and their wives taken from the core sample. The sample was restricted to heads and wives because in the PSID many relevant questions are not asked of other household members. Table 1 summarises the sample selection procedure. 88% (PSID) and 80% (BHPS) of adult sample members are either a head of household or a wife of a head. Between 15% (PSID) and 7% (BHPS) of the original sample are lost because information on one of the covariates is missing. In order to compute transitions between years we require individuals to appear in the data in consecutive waves. All analysis that follows is therefore based on sample (d), which comprises between 76% (PSID) and 78% (BHPS) of the total sample.
Only those individuals in employment are coded as having an occupation. This means that the self-employed, the unemployed and those out of the labour market are treated as a single group described as "non-employed", which are assigned a skill group of 0. Skill group "0" therefore comprises unemployment, self-employment, retirement, ill-health and education. Although this is a disparate group, individuals who exit to skill level 0 (from a positive skill level) are entering unemployment (in the PSID), retirement and ill-health (in the BHPS).
Definitions of skill groups
The definition of a "skill" will always be somewhat arbitrary. Practical limitations have led many authors to distinguish only between "production" and "nonproduction" workers, or possibly between "skilled" and "unskilled". The empirical literature on occupational mobility uses a number of other classifications to determine whether a worker moves "up" or "down" an occupational ladder, in- Kingshott (1999) argue that "skill levels are linked to the length of time deemed necessary for a person to become fully competent in the performance of tasks associated with a job", and this ordering is therefore based on the kinds of occupations which can be competently performed by an individual with a certain level of education (both in school and in work).
Recognising that only a few skill level categories can usefully be identified for crossnational comparison, ISCO-88 provides four skill levels which are based on (a) the level of general education required to perform a job and (b) the job-related formal training required to perform a job.
Both the PSID and the BHPS record a three-digit occupational code for each employee. The BHPS provides the ISCO-88 occupation codes directly, while for the PSID a concordance was developed by the authors. 3 From this ISCO-88 code each employee was categorised into one of four skill levels, defined in Table 2 .
How comparable are the occupations in each of these four skill groups across countries? Table 3 shows that the proportion of employees in each of the four skill groups is similar across the two samples, although there are rather more workers in the PSID in skill group 3, and rather more workers in the BHPS in skill group 4.
Although the shares of the four skill groups are similar across the two countries, this does not confirm whether those occupations in each skill group are similar. A simple check of the consistency of these definitions is provided in Appendix A, where we list in order of frequency the occupations in each skill group in both countries.
Finally, we should note that our primary objective in this paper does not rely heavily on a consistent definition of "skill" across the two countries; it merely relies on a consistent ranking within countries. It will however add considerable robustness to our conclusions if we find similar patterns across countries, and therefore we have taken some care to make definitions as consistent as possible.
Movements up and down the skill ladder
In both surveys individuals are asked to describe their occupation every time they are interviewed. 4 Table 4 describes the patterns of movement between all four skill groups, and non-employment, over the entire period for the two samples. Comparing the leading diagonal of these transition matrices gives an estimate of the probability of not moving skill group between successive years. In three of the four skill groups this estimate is higher for the BHPS than for the PSID, confirming that the UK experiences somewhat less mobility between skill groups. This difference is largest for the bottom skill group. Transition rates out of this skill group are some 20% higher in total in the PSID, although some of this difference is due to a higher rate of transition out of employment. The first column of each matrix gives an estimate of the transition rate out of employment, into all non-employment categories grouped together. The first row
gives an estimate of the transition rate into employment. As we would expect, transition rates both into and out of employment are everywhere higher for the PSID. In both samples the transition rate out of employment is declining in skill level. But transition rates into employment are highest for the second skill group rather than the first.
Perhaps the most striking fact to emerge from Table 4 is the high rates of movement both up and down skill levels. Over 25% of employees in the PSID in skill group 1 report being in skill group 2 a year later. The figure for the BHPS is just over 20%.
Of those in skill group 2, more than 10% (PSID) or 9% (BHPS) are in a higher skill group a year later. Note that in both samples those being promoted from skill group 2 are actually more likely to move to skill group 4 than skill group 3.
Demotion rates are also significant in size. For example, of those in skill group 3, 13% (both samples) are in a lower skill group a year later. Of those in skill group 4, 14%-16% move down to a lower group.
These transition matrices are sufficiently similar across countries to suggest that we are measuring a similar phenomenon. We have confirmed that employees in the US are in general more mobile both between skill groups and into and out of employment. Furthermore, despite the aggregate nature of these skill groups there appears to be substantial movement of workers between them.
Measurement error
Clearly, there is a chance of measurement error occurring either during data collection or coding. In particular, since we are trying to measure the movement of workers between occupations, changes in the way the same occupation is described by a respondent may induce changes in occupation codes without actual changes in occupation. To some extent the problem is alleviated by our use of four aggregated skill groups rather than more finely coded occupations. There are substantial differences in the types of occupation in each skill group (see Appendix A), and so it seems less likely that individuals will be misclassified.
To examine the likely extent of measurement error, in Table 5 we report the probability that a worker returns to the same skill group held 2 years earlier. Measurement error at t will induce this kind of move. The first two columns report the estimated probability of moving to a higher and lower occupation. 5 The remaining columns report the estimated probability of returning to the same skill group, conditional on having moved up and down. It seems likely that changes in occupation are more likely to be genuine when individuals also report a change of employer. In both the PSID and the BHPS one can calculate whether an individual changed employer over the preceding 12 months. 6 We therefore split the probability of return between those who changed employer and those who remained at the same firm.
Of those workers who reported a movement to a higher skill group but no change of employer (column 3), 27% return to the same skill group a year later in the PSID, and 26% in the BHPS. This rate is about three times greater than the rate of demotion in the sample as a whole (column 2), strongly suggesting the existence of measurement error. The rate of downgrading of those who reported promotion in the previous period and changed firm is 16% in the PSID and 17% in the BHPS, some 1.6-2.3 times greater than the rate of promotion in the sample as a whole.
A similar pattern emerges for workers who report returning to the same skill group following a demotion in the previous year (columns 5 and 6). Of those who do not change employer, 31% (PSID) and 33% (BHPS) return to the same skill group.
Again, this rate is about three times greater than the rate of promotion for the sample as a whole. Table 5 probably provides an upper bound on the extent of measurement error, since some of the transitions will in fact be genuine. Nevertheless, some noise is likely to be present in our data. It is therefore important to determine whether reported occupational mobility has an effect on other quantifiable labour market outcomes, such as wages. In Table 6 we report average hourly wages split by the movement of workers over the preceding 12 months. These results provide strong evidence that we are picking up a genuine phenomenon in Table 4 , despite some measurement error.
Wage effects of occupational mobility
Workers who move down between skill groups suffer wage losses of 19%-25% in the PSID and 19%-24% in the BHPS, compared to workers who remain in the same skill group. The size of the loss is very similar across countries and in both cases increases with skill level. Workers who move up between skill groups gain 9%-21%
in the PSID and 11%-24% in the BHPS compared to workers who remain in the same skill group. These results establish that, despite the probable extent of measurement error, the process of occupational mobility has large measurable effects on wages. Second, they establish that this process is very similar in both countries.
To investigate the wage effect further, we estimate the impact of mobility on wages conditional on a basic set of individual characteristics. The model estimated is:
The dummy variables U it and D it are defined as
and D it = 1(s it < s i,t−1 ) (demotion). We estimate the relationship separately for each skill group at t−1 s i,t−1 by interacting these dummies with a vector of dummies s i,t−1 which indicate each skill group i.e.
We also include the set of dummies s i,t−1 directly in the regression, as well as x it a basic set of individual characteristics measuring age, gender and education. The vectors of coefficients β 1 and β 2 can be interpreted as the approximate percentage change in wages for an individual in each skill group who is promoted or demoted between t − 1 and t.
In Table 7 we report estimates of Equation (1). We estimate (1) separately for within-and between-firm moves to see whether the greater possibility of measure-ment error observed for within-firm moves affects the significance of the wage effect of occupational movements.
The results are robust to the inclusion of worker characteristics, and are all highly significant with the exception of between-firm upgrades in the BHPS. Workers who change to a lower skill group and change employer suffer particularly large wage losses of between 19%-40% in the PSID and 15%-36% in the BHPS. As in the raw data, the extent of wage loss is increasing with skill group. In contrast, workers who move up skill groups and change employer do not necessarily gain more than those who are promoted within firms. Table 7 therefore provides more evidence that the movements we observe between skill groups have real consequences on wages, even though they are likely to be contaminated by measurement error. Indeed, we might expect that measurement error would attenuate these effects, suggesting the movement between skill groups has even larger impacts on wages than those reported here. It also appears that demotion between firms has particularly large negative effects on wages, while promotion within and between firms has approximately the same positive impact on wages.
Skill intensity and skill upgrading
We have now established the extent of occupational mobility in each country and also the fact that mobility has large effects on wages. In this section we aggregate up measures of skill across industries to compare patterns of skill intensity and skill upgrading across the US and UK. We do this in order to construct the key explanatory variable of the model, which is the speed with which industries have increased their skill intensity over the sample period. In Figure 2 we plot the proportion of employment in each skill group s it separately by industry. This reveals more clearly discrepancies between occupational definitions in the two countries, although the correlation is still high.
As noted, the key explanatory variable in our model is the speed with which in-7 Our choice of industry is determined by the available sample size of the micro-data. Industries were chosen so that at least 100 sample respondents worked in that industry in each year. However, the fact that industries have increased their skill intensities at different rates between the US and UK provides an additional variability in the data with which to check the robustness of our results. If the speed of skill upgrading has a significant effect on the probability of promotion or demotion, and that effect is coming from different industries in each country we can be confident that it is not the result of some industry specific effect.
8 The correlation coefficient between the two countries is of the same order of magnitude than that found by Berman et al. (1998, 
The relationship between skill upgrading and occupational mobility
In this section we investigate whether the speed of skill upgrading has had any influence on patterns of occupational mobility. We have two specific objectives:
1. Does the speed of skill upgrading in an industry lead to greater upward mobility of workers, or does it lead to a greater rate of job loss and downward mobility? 2. Is the speed of skill upgrading in an industry a quantitatively important component of occupational mobility, or is it relatively unimportant compared to the influence of individual worker characteristics?
The three basic models we estimate are binary Probit models which relate the probability of promotion, demotion and exit to a set of industry-level measures of skill upgrading. 9
Equation (2) is the probability of moving up the skill ladder. It is estimated separately for each skill group s at t − 1, and is a function of the change in the proportion of employment in each skill group s, industry j between t − 1 and t:
Note that the explanatory variables are in proportions and so 4 s=1 ∆P s jt = 0. We therefore have to exclude one of the skill groups in each of the regressions. In addition, we include a vector of worker characteristics (measured at t − 1), x i,t−1 to capture other influences on the probability of promotion. If observably "better" workers select into industries with faster rates of skill upgrading, the correlation between career mobility and industry upgrading rates might be spurious. The empirical literature on occupational mobility provides us with some guidance as to what x i,t−1 should contain. Sicherman & Galor (1990) , for example, derive and estimate a model in which the level of schooling, experience and duration in occupation are important influences. Our basic specification includes age, tenure with current employer and years of education, as well as gender, marital status, union status, health and current hourly wage. Table 8 provides summary statistics for all explanatory variables.
The most noticeable difference between the two samples is in the distribution of years of education; the BHPS sample has a much higher proportion with less than 12 years of education. The BHPS sample is also slightly older and has rather fewer children.
Note also that it is not possible to determine the length of time an individual has been working for their current employer in the BHPS if they started working for them before the start of the panel in 1991. We therefore use length of time in current position as a proxy.
We also include a full set of industry dummies I j . This means that we are identifying the effect of skill upgrading on the probability of promotion via within-industry 
changes in ∆P s
jt . It may be that some industries have a higher propensity both for skill upgrading and for occupational mobility, although the two are not necessarily correlated.
Equation (3) is the probability of moving down the skill ladder, and is specified in exactly the same way as (2). Equation (4) is the probability of exiting employment between t − 1 and t. This is defined as having a skill group of 0 at t conditional on having a positive skill group at t − 1. 10
In each model the parameters of particular interest are β s , the estimated impact of changes in the size of skill groups on movement probabilities. A change in the relative size of a skill group can be accommodated by a change in the relative rates of promotion, demotion or entry and exit. Models (2)-(4) allow us to quantify the relative importance of each of these routes, while controlling for individual characteristics and skill levels.
In Table 9 we report the marginal effects associated with the estimates of β up from model (2). The first panel shows the "raw" effect i.e.the estimates of model (2) with x i,t−1 and I j excluded. The second panel gives results with the I j included, and the third panel with both x i,t−1 and I j included. We report marginal effects because 10 Skill group "0" comprises all labour market states apart from employment, including unemployment, self-employment, retirement, ill-health and education. In the PSID the most common exit state from employment is unemployment; in the BHPS rather more exit into retirement and ill-health.
these are non-linear probability models. The first point to note is that estimates of β up appear robust to the inclusion of industry fixed effects and individual covariates. This suggests that the correlation between the speed of skill upgrading and the probability of promotion is not being caused either by a correlation with industry fixed effects or a correlation with the individual characteristics of workers in those industries.
We therefore focus on the third panel of Table 9 . We find that a higher rate of increase in the proportion of employment in higher skill groups significantly increases the probability that an individual is promoted. In other words, an individual working in industry j in skill group s is more likely to be promoted if industry j is expanding its employment of workers in skill groups above s. This result is confirmed both in the PSID and the BHPS, although the estimated marginal effects for the PSID are in every case larger and more significant (a smaller p-value).
We should stress that this result is not occurring simply because the explanatory variables (the changes in the shares of each skill group in each industry) are created from aggregating up the individual-level data. As we noted in the introduction, changes in ∆P s jt can be achieved in a number of ways. For example, industries might expand the proportional size of skill group s by hiring more workers from the same skill group in other industries; by hiring more workers from non-employment (such as from education), or by promoting more workers from lower skill groups.
Furthermore, the proportional size of a skill group can also be increased by reducing outflows rather than increasing inflows. There are therefore several degrees of freedom in the relationship between the probability of promotion and the change in the proportional size of each skill group.
How large are these effects? The marginal effects reported refer to the slope of the estimated probability of promotion evaluated at the mean of ∆P s jt . To determine the size of these effects one needs to consider how much the probability of promotion would change for a realistic change in ∆P s jt . We therefore scale the marginal effects by the inter-quartile range of each explanatory variable. This gives us an estimate of how much the probability of promotion changes between an individual working in an industry with a slow rate of change and one with a fast rate of change. These scaled estimates are given in Table 10 . The baseline probability of promotion from skill group 1 is 0.368 (PSID) and 0.273 (BHPS). Working in an industry with a rate of skill upgrading at the top of the inter-quartile range rather than the bottom increases the probability of promotion by about 5.5 percentage points in the PSID and 3.2 in the BHPS. The effect is generally smaller for higher skill groups in absolute terms, but is still large in relative terms. The baseline probability of promotion from skill group 3 is 0.124 (PSID) and 0.149 (BHPS). This is increased by 0.0209 (PSID) and 0.0229 (BHPS), a substantial relative change. In Table 11 we report the marginal effects of estimates of β down from Equation (3).
As before, those estimates which are significantly from zero appear quite robust to the inclusion of industry fixed effects (second column) and individual covariates (third column). Interestingly, we also find evidence of a "pull" effect from changes in the proportions of skill groups, but this time in a downward direction. A worker in skill group s working in an industry which expands the size of skill group s − 1 is significantly more likely to be demoted. In the PSID this is true for workers in skill groups 2 and 3, but not in the top skill group. In the BHPS this is true for all skill groups.
However, we do not find any evidence that skill upgrading per se increases the rate of individual demotion. As noted in the introduction, if the process of skill upgrading leads to lower skill jobs being destroyed, workers who held those jobs might be forced further down the skill ladder if they are unable to retrain. Empirically, this would mean that a worker at skill level s would be more likely to be demoted if their industry was experiencing a higher rate of growth of skill groups s + 1, s + 2 and so on. The results in Table 11 show that this effect is always insignificant and in some cases wrongly signed. As before, these results need to be scaled by some range within the data to get an idea how large the effect is, shown in Table 12 . Although the absolute size of the effect is generally smaller than the promotion effect, relative to the baseline probability the effect can be quite large. An average worker in skill level 3 has a baseline probability of demotion of 0.142 (PSID) and 0.144 (BHPS). In both samples this probability is 0.02 greater in industries with high rates of growth of skill group 2. These results do not support the hypothesis that industry-level skill upgrading causes higher rates of individual demotion. Nevertheless, they do reveal that worker mobility does respond significantly to changes in employment proportions, both in an upward and a downward direction.
Given the strong relationship between skill upgrading and worker promotion and demotion, it seems less likely that changes in the sizes of skill groups will have a large effect on the rate at which workers leave employment. This is confirmed by the results in Table 13 , which report marginal effects of estimates of β out from Equation (4). In both countries we can find few significant relationships between any of the explanatory variables and the rate of exit. 11 This implies that a worker in skill group s does not suffer a greater likelihood of exiting employment if their industry has a higher rate of growth of skill groups s + 1, s + 2 and so on. Returning to the first question posed at the beginning of this section, these results suggest that the speed of skill upgrading does indeed contribute to a greater upward mobility of workers rather than increased rates of demotion or job loss.
Within-and between-firm mobility
Our conclusion that firms increase the proportion of more highly skilled workers by taking on more workers from lower skill groups (and hence increasing the rate of promotion) would be strengthened if we could show that this process occurred predominantly within rather than between firms.
In Table 14 we report estimates of the probability of promotion separately for those workers who stay in the same firm and those workers who change firm. All these estimates include a full set of covariates and industry dummies, and therefore can be compared to the third panel of Tables 9.
The results are generally supportive of the hypothesis that the effect of skill upgrading on the probability of promotion comes through within firm moves. In the PSID sample all of the significant effects reported in Table 9 are also significant for within firm moves, and all but one are insignificant for between firm moves. Note also that the size of the marginal effects are in every case larger for within than between firm moves.
In the BHPS sample we get precisely the same result for skill groups 2 and 3: within firm moves are significantly affected by skill upgrading while between firm moves are not. The only exception is in skill group 1, where the overall effect seems to come through more strongly from between than within firm moves.
Individual characteristics and industry demand
Thus far we have concentrated solely on the impact of changing employment shares on the probability of moves up and down the skill ladder. But how important are these influences relative to the personal and workplace characteristics of the individuals concerned?
(a) Promotion Table 15 reports the marginal effects of estimates of γ up for Model (2), the probability of promotion. The results indicate considerable consistency in effect across countries. In no cases do we find a sign disagreement where the coefficient estimate is significantly different zero at the 10% level in both countries. This indicates that similar processes underly the promotion process in both countries, and gives us some confidence in the robustness of our results. In the US, education has a monotonically increasing impact on the probability of promotion for all skill groups. Workers with 13-15 years of education are 11-12% more likely of being promoted from skill groups 1 and 2, and 6% more likely of being promoted from skill group 3, than someone with less than 12 years of education.
Those with university degrees or equivalent face an even more favourable situation, with promotion probabilities 13-25% higher than those with base level qualifications.
In the UK the pattern is less pronounced, with the positive impact of education being restricted to those in skill group 2. Qualitatively the impact is also smaller, with those having university level qualifications facing promotion prospects 13% higher than the base group.
Personal characteristics also prove to be important in determining the probability of promotion. In general women face worse promotion prospects than men, being less likely to be promoted into the top skill group and out of the bottom skill group in both countries. An exception to this occurs in skill group 2 in the US, where women's promotion prospects appear to be more favourable.
Family circumstances also prove to be an important determinant of promotion prospects in both countries. The number of children always attracts a negative coefficient, although this appears only to be statistically significant when promotions from higher skill categories are considered. In contrast marriage proves to be beneficial to employment prospects in the US, though no similar effect is observable for the UK.
Other personal characteristics prove to be relatively unimportant. Within skill groups, the age of the individual has no statistically significant impact and, although the impact of health problems on promotion prospects is everywhere negative, it is never statistically significant.
If we now consider differing aspects of workplace organisation, there is evidence that union organisation has a negative impacts on the probability of promotion. In both countries union members are less likely to be promoted from skill group 2 and in the US union presence inhibits promotion from skill groups 1 and 2. The direction of causality might be questioned for these variables however if those with lower promotion prospects join the union for employment protection reasons.
We find that workers with higher levels of tenure are less likely to be promoted in both countries. At first glance this appears surprising, because it suggests that someone is most likely to be promoted immediately on joining a firm. Although the tenure effect becomes positive again after 11-14 years in PSID, no turning point is apparent in the BHPS results. To investigate this effect further we compared the impact of tenure on within and between firm movements. As expected, for within firm movement the tenure variable attracts a positive coefficient, so promotion becomes more likely over time. The overall negative impact reflects the general effect of matching which slows all moves including promotion. In our data this latter effect dominates.
Finally those individuals with higher hourly wages are more likely to be promoted.
Within skill group, a higher wage is likely to reflect both a high firm worker match and higher unobserved worker quality. This is statistically significant for skill groups 1 and 2 in the US and 2 and 3 in the UK. Table 16 presents analogous results to Table 15 , but for the probability of demotion.
(b) Demotion
Once again there is a strong consistency in our findings across countries. In both the US and the UK the importance of educational background on employment prospects is apparent. Higher levels of education reduce the likelihood of demotion. Quantitatively the impact of education on demotion is however somewhat smaller than its impact on promotion. Educational qualifications higher than the base reduce the probability of demotion by between 0.7 and 2.3% for skill group 1 in the US and between 1-2% for the UK. For higher skill groups the effect is quantitatively larger, though the effect only shows through for those with the higher levels of education in skill groups 3 and 4. This may however simply reflect the low number of individuals in these categories with low educational levels, which make the effect hard to determine statistically.
The impact of gender on the probability of demotion is rather more complicated than that for promotion. In the UK, those women in higher skill levels are more likely to be demoted than males but less likely to be demoted from skill group 1. In the US women fair comparatively better, being less likely to be demoted from skill groups 1 and 2.
In general, those family circumstances which made an individual less likely to be promoted also make the individual more likely to be demoted. Marriage improves employment prospects, whereas having more children make an individual more likely to face an adverse downward movement, though these effects are limited to the lower skill groups. In skill group 4, family circumstances are statistically insignificant in both countries.
As with the promotion probabilities, tenure appears to reflect the increasing average quality of match. Hence those with high levels of tenure are less likely be demoted.
This effect may also be reflected in the negative coefficient associated with age in the PSID sample. In contrast, higher hourly wages, which reflect both better match quality and higher levels of unobserved worker quality, are associated with a lower likelihood of demotion.
What is perhaps most striking about the results from Tables 15 and 16 is that the marginal effects associated with individual characteristics are not in general much larger than those associated with the changes in industry measures of skill upgrading reported earlier, with the exception of time in education. This confirms that skill upgrading may be a quantitatively important component of occupational mobility.
Conclusions
In this paper we have used comparable individual level panel datasets for the US and UK to examine how industry level shifts in the demand for different types of workers has impacted on the occupational mobility of individual workers. Both countries have experienced substantial skill upgrading over the period considered, reducing the proportion in elementary occupations and increasing the proportion in technical, associate professional and professional grades. However the extent of upgrading across industries has differed in its level and in its timing. Thus, the use of parallel datasets has allowed us to explore the robustness of our results across separate labour markets facing different patterns of upgrading.
For both countries we find very high rates of movement up occupational ladders with, for example, between 20% and 25% of workers moving from skill level 1 to skill level 2 within a year. However, perhaps more surprisingly, we find that demotion rates are also large. Despite the presence of some measurement error, we find convincing evidence to suggest that such measured flows reflect genuine phenomena however.
Demotions are associated with wages losses of between 18%-25% in the US and 17%-22% in the UK, with those moving employer suffering additional falls. Workers who move up skill ladders, by contrast, gain to the tune of 9%-21% in the US and 8%-21% in the UK.
We then examine the link between skill upgrading and the occupational mobility. In particular we assess whether the changing aggregate structure of the labour market encourages upward occupational mobility or whether it causes career interruption and dislocation. We find strong evidence to support the former view. An increase in the proportion of workers in higher skill groups significantly increases the probability that an individual will be promoted. This effect is also quantitatively large. A worker facing a rate of upgrading at the 75th percentile is 5% more likely to be promoted that an equivalent worker at the 25th percentile in the US, and 3.5% more likely in the UK. By contrast, we find no evidence that skill upgrading increases the rate of individual demotion or dislocation.
Our results suggest that a faster rate of skill upgrading offers workers a "ladder" with which to climb to higher points on the occupational scale rather than pushing them down a "snake" to a lower skill group or to non-employment.
These results are only preliminary. More work needs to be done to verify the robustness of these results to (a) the definitions of skill groups, promotion and demotion;
(b) the measures of skill upgrading used and (c) the econometric modelling of the process of movement.
Appendix A List of occupations
The following 
Appendix B Multinomial Logit estimates
The Probit estimates in Equations (2), (3) and (4) In tables B1 and B2 we report coefficient estimates and marginal effects from the resulting Multinomial Logit models for both the PSID and the BHPS samples.
The marginal effects and significance levels for the probability of promotion and demotion are largely unaffected by the use of a Multinomial Logit rather than a series of Probit estimates. The only exception is in the estimates of the probability of exiting employment (third panel in Tables B1 and B2 ). Here we find some evidence that skill upgrading does cause an increased probability of exiting employment, particularly for the bottom skill group in the PSID. However, the size of the marginal effects are far smaller than those on the probability of promotion, and so our conclusion still holds.
The difference in the results arises because the Probit and the Multinomial Logit models use a different base group. The Probit estimates of the probability of exit from employment merge j = 0, 1, 2 together. 
